Parainfluenza Infections-Banatvala et al.MEDICBAORNAL of infection with parainfluenza viruses after a long lapse ot time. Studies over a lengthy period in Washington, D.C. , have revealed that parainfluenza viruses were prevalent throughout the year. Our study agrees with Ferris (1960) and Higgins et al. (1963) in finding a seasonal distribution of parainfluenza infection.
In Cambridge only febrile respiratory infection severe enough to require medical attention was investigated, and thus it was not possible to ascertain how much milder illness was due to parainfluenza viruses. Our survey has been carried out over a limited period of time and it is not certain that in other places similar findings will occur ; only prolonged and continuous observations of this kind can provide such information.
Summary
A survey conducted from September 1962 to August 1963 in two general practices in Cambridge showed that parainfluenza viruses were responsible for 18% of all acute respiratory infections investigated. There was evidence of parainfluenza virus infection in 35 patients, most infections being due to parainfluenza 1, but a few cases of parainfluenza 2 and 3 infection also occurred.
Croup was the commonest clinical manifestation in children. Infants and young children presented with the more severe illness, some degree of laryngeal obstruction frequently occurring. The older children presented with a milder illness, cough and hoarse voice often being found. There were 11 cases of parainfluenza infection in adults, most of whom presented clinically with an influenza-like illness.
The majority of cases occurred from September 1962 to January 1963. Studies of family episodes revealed that the highest secondary attack rate occurred in the youngest agegroups, and that the serial interval between cases was in the order of five days.
Viruses were isolated more easily from children than from adults, evidence of adult infection therefore being mainly serological. The complement-fixation test was more efficient than the haemagglutination inhibition test in detecting significant rise in antibody titre to the parainfluenza viruses, but the best results were obtained when both tests were employed.
We are indebted to a number of persons for their contributions to this study: Dr , 1964, 1, 540-544 The inoculation of human adult volunteers with an M rhinovirus, H.G.P., was reported by Bynoe et al. (1961) . They showed that some volunteers developed colds and that most of these had low levels of serum antibody or no antibody before inoculation. On the other hand, many of the volunteers who did not develop colds had high levels of antibody before inoculation; in other words, antibody had a protective effect. Similar results (Tyrrell, 1963) were obtained with another M rhinovirus, B632. M rhinoviruses grow in monkey-kidney cells in addition to human embryonic tissue and human malignant cells. Those rhinoviruses that grow only in human embryonic tissues and human malignant cells are termed "H viruses." They have been isolated more frequently than M viruses from subjects with colds Hamre and Procknow, 1961 ; Hamparian et al., 1961 ; Kendall et al., 1962) , and the antibody response of children and adults to primary infection with H viruses is poorer than the response to M viruses (Taylor-Robinson et al., 1963) . demonstrated that some H rhinoviruses produced colds in volunteers, but they did not study the development of serum neutralizing antibody. Taylor-Robinson and Tyrrell (1962a) (Pereira et al., 1963 Volunteers.-Volunteers of both sexes, between 18 and 50 years of age, were isolated as described elsewhere (Andrewes, 1948) , usually in pairs but occasionally singly or in groups of three. They were grouped at random, and until the end of the trial neither they nor the clinical observer were aware of the nature of the material given. Table II and Chart.) Volunteers with Colds Antibody was not detected in 10 of the 19 preinoculation sera when they were tested at a 1/4 dilution, and very low was 1.1-that is, tenfold greater than that of the preinoculation sera.
Further examination of the data in the Chart shows that of the eight volunteers who did not have an antibody response after inoculation of the H viruses, six had no detectable antibody in the first serum specimen, and of the 10 who did have an antibody response seven had antibody, although in low concentration, in the first serum specimen. Thus those volunteers who had a low concentration of antibody responded better than those who had no antibody at all-a " booster " response.
Volunteers without Colds
Homologous antibody was detected in all but eight preinoculation sera of 27 subjects who did not develop colds; all eight were from the 10 volunteers who were given Th. virus. Antibody was present at the time of inoculation in the sera of all four volunteers who were given the P. virus strain and 13 who were given the T. strain and who did not develop colds.
The G.M. of the serum activity against Th. virus was 0.1, against the P. virus strain 1.6, and against the T. strain 1.4; the G.M. for all three viruses was 0.96. It is interesting that this G.M. figure for the activity of preinoculation serum of volunteers without colds is about the same as the G.M. figure for the activity of post- Virus was isolated from all 19 volunteers who developed colds, but from only 6 of 27 who did not have colds, and this suggests that the viruses inoculated produced the colds that were observed. In general, those subjects who developed colds had little or no antibody prior to the inoculation of the H viruses. This is a finding similar to that of Bynoe et al. (1961) , who worked with the M rhinovirus, H.G.P. However, they found that antibody rises occurred in 14 out of 15 of their volunteers with colds, whereas in the present study only 10 out of 18 volunteers had a rise in antibody concentration. Further comparison reveals that 9 of the 14 volunteers who had an antibody rise after inoculation of H.G.P. had final serum K values of >3.0 whereas only 2 of the 10 volunteers who had an antibody rise after inoculation of the H viruses had such final serum K values. This, perhaps, is not surprising, since Taylor-Robinson et al. (1963) found that the antibody response of subjects to natural primary infection with H viruses was poorer than the response to infection with M viruses. Thus it seems that H viruses produce antibody responses less frequently than M viruses, and when they do the antibody levels attained are not as high.
Only a few of the volunteers who were given Th. virus had pre-existing antibody, and antibody was not detected in the first serum specimen of 8 of the 10 volunteers who did not develop colds. Why, therefore, did they not develop colds? The amount of Th. virus, in terms of tissue-culture doses, that was given to these volunteers was very small, and it is possible that sufficient antibody was present in concentrations not detectable by our test, and that this protected against infection. However, this explanation seems unlikely, since one volunteer (No. 4) developed a cold although he had a low but detectable level of antibody at the time of inoculation. It seems more likely that the absence of colds in others might be due to the absence of infectious virus from the drops they received or to a non-specific resistance of their cells, analogous to the resistance of cells obtained from certain human embryos.
In contrast to the results with the Th. virus, homologous antibody was detected in the preinoculation sera of all those volunteers who failed to develop colds after being inoculated with the P. and T. virus strains. In fact, a serum neutralizing activity of 0.2 or greater apparently prevented the development of colds in 16 out of 17 subjects, a finding similar to that of Bynoe et al. (1961) , who used H.G.P. virus. Moreover, Tyrrell et al. (1962) found that four volunteers who developed colds after inoculation of the H rhinovirus, D.C., had low levels of antibody, while four out of six who did not get colds had high levels. We conclude that circulating antibody may protect against disease produced by at least some of the H rhinoviruses and that vaccination might be an effective means of prevention. Mufson et al. (1963) have drawn similar conclusions from their work with an M and an H rhinovirus. These results are rather different from those of natural and experimental infections with parainfluenza and respiratory syncytial viruses in which illnesses occur in the presence of quite high concentrations of neutralizing antibodies (Reichelderfer et at., 1958 ; Taylor-Robinson and Bynoe, 1963) .
We were surprised that 7 out of 11 volunteers who did not develop colds after inoculation of the T. virus strain had an antibody rise. It seems, therefore, that the antibody circulating at the time of virus inoculation prevented the development of colds but did not, in these instances, prevent infection, as judged by an antibody response. Such asymptomatic infections may play a significant part in maintaining antibody levels in older adults and explain why they have few colds.
Summary
Three H rhinoviruses (Th., P., and T.) contained in nasal washings were inoculated intranasally into a total of 46 adult volunteers. Nineteen developed colds and virus was recovered from them all. Homologous neutralizing antibody could not be detected in the preinoculation serum of 10 of the 19 volunteers and only low levels were found in eight of the remaining nine sera. There was a rise in antibody titre in the sera of 10 out of 18 volunteers after recovery from their colds. Twenty-seven volunteers did not develop colds. Ten of these had been inoculated with the Th. virus and only two of them had antibody before inoculation; the fact that antibody did not seem to play a part in preventing colds caused by this virus is discussed.
In contrast all those volunteers who were given the P. and T. virus strains had antibody before inoculation; this indicated that antibody played a significant part in preventing colds after inoculation of these viruses.
Haemophilic pseudotumour is an uncommon feature of a rare disease; about 40 cases are described in the literature, and in a survey of 109 confusion and a speech defect developed spontaneously, he improved after a while, but personality change, dysphasia, and epilepsy were permanent sequelae.
When he was 24 he had a fit while sitting in a chair and sustained an oblique fracture of the femoral shaft. Treatment consisted of traction and several blood transfusions. Fourteen days later there was increased displacement of the bone ends radiologically and his leg was very swollen; traction was continued. Three months after the fracture the swelling was the same and there was no evidence of union. He became very discontented with hospital and was allowed home after four and a half months.
A year later his leg was even bigger and an x-ray film showed gross separation of the bone fragments. He refused to consider amputation on this occasion and several times afterwards. The tumour has continued to grow slowly and he has been persistently anaemic. The right leg is now (Fig. 1) 45 in. (114 cm.) in circumference and radiologically (Special Plate, Fig. 2 ) there is extensive destruction as well as separation of the pieces of femur. The kneejoint shows the changes of haemophilic arthropathy: the hip-joint and pelvis have been spared. DISCUSSION Abell and Bailey (1960) reviewed 17 cases of haemophilic pesudotumour from the literature, and Fraenkel, Taylor, and Richards (1959) , using the term haemophilic blood cyst, discussed eight more; each paper contributed two case reports. Horwitz, Simon, and Bassen (1959) , Birk (1960) , Crock and Boni (1960) , Schwarz (1960) , and Nelson and Mitchell (1962) have described further examples. The common feature seems to be bone involvement, usually of the ilium or femur. Association with fracture is not often mentioned; Ghormley and Clegg (1948) described two such cases and Egeberg, Borchgrevink, and Hjort (1960) another. Witts and Allison (1960) suggested that the initial lesion was usually a subperiosteal haematoma. Jordan (1958) stated that in most haemophiliacs fractures heal quickly and well, but the present case suggests that if there is failure of union pseudotumour may be inevitable.
Until recently the great dangers of surgical intervention, in particular of aspiration biopsy, have been stressed. Egeberg et al. (1960) and Hall, Handley, and Webster (1962) , however, have now reported successful surgery for pseudotumour under cover of parenterally given antihaemophilic globulin; two leg amputations are described and one excision of tumour. Initially amputation would have been the treatment of choice in the present case had the patient been willing, but his condition -is now such that the technical difficulty and the risk of operating are considered unjustified. 
